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Lower than expected morbidity and mortality for an
Australian Aboriginal population: 10-year follow-up
in a decentralised community
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Joseph Fitz, Zaimin Wang, Alicia Jenkins, James D Best, Zhiqiang Wang and Alex Brown
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rom the 1920s, Alyawarr and
Anmatyerr people lived near homesteads associated with the “Utopia”
pastoral station, north-east of Alice
Springs. In 1976, clan groups gained freehold title to Utopia and dispersed to their
traditional lands1 when the Aboriginal Land
Rights (Northern Territory) Act 1976
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16 outstations, dispersed over an area
Research
of about
10 000 km2. There is no centralised settlement, with outstations, administrative offices, a clinic and store located up
to 100 km apart.1 The community-controlled Urapuntja Health Service (UHS) provides primary health care, including
outreach services to outstations.
Previous studies showed that decentralisation is associated with prevention of diabetes and, on outstations remote from a
store, obesity.4 These are major, but elusive,
aims of public health programs worldwide
because of the high risk of cardiovascular
disease (CVD) associated with these conditions. Such results provide vindication for
policies that support outstation living,
although such policies have been criticised
as unrealistic.5,6
Given this success in management of
important CVD risk factors at the population level, we hypothesised that mortality
and morbidity from CVD in the UHS
population would be lower than for the
wider Indigenous population of the
Northern Territory, for whom incidence of
diabetes and CVD is very high. 7,8 The
social, environmental and clinical factors
aiding prevention of chronic diseases are
also likely to manifest as resilience to a
range of other conditions. Thus, we aimed
to follow up the cohort of participants in
the 1995 health survey of the Utopia
community to examine all-cause and CVD
mortality and hospitalisation rates for
CVD; to compare the rates with those for
Indigenous people in the NT as a whole;
and to examine the outcomes in light of
earlier trends in risk factor prevalence.

ABSTRACT
Objective: To examine mortality from all causes and from cardiovascular disease (CVD),
and CVD hospitalisation rate for a decentralised Aboriginal community in the Northern
Territory.
Design and participants: For a community-based cohort of 296 people aged 15 years
or older screened in 1995, we reviewed hospital and primary health care records and
death certificates for the period up to December 2004 (2800 person-years of follow-up).
Main outcome measures: Mortality from all causes and CVD, and hospitalisation with
CVD coded as a primary cause of admission; comparison with prior trends (1988 to 1995)
in CVD risk factor prevalence for the community, and with NT-specific Indigenous
mortality and hospitalisation rates.
Results: Mortality in the cohort was 964/100 000 person-years, significantly lower than
that of the NT Indigenous population (standardised mortality ratio [SMR], 0.62; 95% CI,
0.42–0.89). CVD mortality was 358/100 000 person-years for people aged 25 years or
older (SMR, 0.52; 95% CI, 0.23–1.02). Hospitalisation with CVD as a primary cause was
13/1000 person-years for the cohort, compared with 33/1000 person-years for the NT
Indigenous population.
Conclusion: Contributors to lower than expected morbidity and mortality are likely to
include the nature of primary health care services, which provide regular outreach to
outstation communities, as well as the decentralised mode of outstation living (with its
attendant benefits for physical activity, diet and limited access to alcohol), and social
factors, including connectedness to culture, family and land, and opportunities for selfdetermination.
MJA 2008; 188: 283–287

METHODS
Risk factor surveys were conducted in 1988
and 1995 at this and other communities,
and aggregate results have been
reported.1,9,10 We have collected 10-year
follow-up data on mortality and hospitalisation from cardiovascular causes relating to a
cohort of all 296 participants in the 1995
survey at Utopia. This UHS cohort is the
first completed arm of a larger, ongoing
cohort study, which aims to identify clinical
predictors of CVD events. The project was
approved by the Central Australian Human
Research Ethics Committee and the University of Melbourne Human Research Ethics
Committee.
Determination of outcomes
Individuals were identified by name,
known aliases, date of birth, next-of-kin
details, address and, when necessary, conMJA • Volume 188 Number 5 • 3 March 2008

firmation of identity with local clinic staff.
Vital status was ascertained through a
search of hospital information systems
and primary health care (PHC) records,
and through interviews with relevant
informants. Mortality data were obtained
by review of death certificates, hospital
and PHC records, and autopsy findings.
Cause of death was coded as recorded on
the death certificate in 20 cases, or as
determined from coroner’s records (four
cases) or local medical officer (one case).
A single investigator was responsible for
final determination. Cause-of-death classifications were predetermined according to
standardised definitions.11 Two people
(aged 89 years and 91 years) had unspecified cause of death. One person with a
history of congestive cardiac failure was
known to have died, but the date of death
was unknown; this person was known to
be alive 3 months before the end of the
study period.
283
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1 Mortality rates
Age
group
(years)

Person-years No. of
of follow-up deaths

Mortality rate per
100 000 person-years
UHS 1995–2004

NT* 2000–2004

Standardised
mortality ratio,
UHS/NT (95% CI)

determined using an online calculator.16
Statistical significance was taken as P < 0.05
or, for mortality data, when SMR confidence
intervals did not overlap unity.
RESULTS

All-cause mortality
15–24

444

3

676

252

25–44

1396

6

430

724

45–64

696

10

1438

2075

⭓ 65

266

8

3010

6742

⭓ 15

2800

27

964

1556

0.62 (0.42–0.89)

⭓ 15†

2800

28

1000

1556

0.64 (0.44–0.92)

358

693‡

0.52 (0.23–1.02)

409

‡

0.59 (0.27–1.12)

Cohort characteristics, and follow-up
There were 296 participants (123 men, 173
women) aged 15 years or older in the
baseline screening (90% participation rate).
Average follow-up was 9.5 years (range,
0.5–9.8 years) and total follow-up time was
2800 person-years.

Cardiovascular disease mortality
⭓ 25
⭓ 25

†

1956
1956

7
8

693

17

UHS = Urapuntja Health Service. * Indigenous people. NT-specific data obtained on request from the
Australian Bureau of Statistics. Data were indirectly standardised for age and sex using the UHS cohort as the
reference population. † The values in italic text were calculated assuming the single participant with an
unknown date of death, but known to be alive 3 months before the end of the cohort study period, died
before 31 December 2004. ‡ For 1981–2000.8
◆

Hospitalisation data were obtained from
electronic, archived and microfiche hospital
information systems at the primary regional
hospital (Alice Springs Hospital), which also
houses data from all hospitals within the NT.
Relevant information from tertiary referral
centres (in Adelaide) is maintained within
local hospital and PHC records. PHC records
were also reviewed for evidence of hospitalisation (discharge summaries or other relevant information). Primary hospitalisation
outcomes of interest included admissions for
CVD (primary admission codes I00–I99
[International classification of diseases
(ICD), 10th revision] or 390–459 [ICD, 9th
revision]). Emergency department presentations coded as chest pain, shortness of
breath, palpitations, or other cardiac-related
symptoms were identified, and medical
records searched for all relevant clinical,
pathology and radiology results (including
exercise stress tests, angiography and nuclear
medicine investigations). Evidence of CVD
was also sought from PHC records of relevant diagnoses, medication, procedures or
sudden death. Collated results were adjudicated by a single investigator (A B), according to predefined criteria. Hospital records
were followed up for 277 participants (94%)
and PHC records for 271 (92%). No clinical
data were available for three individuals
(1%), one of whom was dead.
Selected socioeconomic indicators from
the 2006 Census of Population and Housing
were examined for the NT Indigenous population and the Urapuntja Outstations
284

Indigenous location, as these potential epidemiological confounders may contribute to
differential health outcomes.12
Statistical analyses
Trends in risk factor prevalence for 1988–
1995 were tested using the Mantel–Haenszel age-weighted χ2 test: these data are a
subset of a larger study reported previously.4
Confidence intervals were calculated assuming a binomial distribution.
Blood pressure was measured by mercury
sphygmomanometer in 1988 and using a
Dinamap automated monitor in 1995 (the
former values were adjusted using the formula (0.905  diastolic blood pressure) +
4.636.13 Current smoking was assessed by
yes/no questionnaire.
Crude mortality rates for March 1995 to
December 2004 were expressed as deaths
per 100 000 person-years. For comparison,
rates reported for the Indigenous population
of the NT were indirectly standardised for
age and sex using the UHS cohort demographic structure as a reference population.
Registration of Indigenous deaths in the NT
is reported as 94% complete,14 and the NT
Indigenous population size is estimated
using adjustments to census counts for failure to participate and non-response to the
question about Indigenous status. Thus, the
2001 census count for Indigenous people in
the NT was adjusted upwards by 12%.15
Standardised mortality ratios (SMRs) and
mid-P exact 95% confidence intervals were
MJA • Volume 188 Number 5 • 3 March 2008

Mortality, March 1995 to December
2004
Primary causes of death were: CVD (8
deaths); accident and trauma (8); respiratory disease (4); renal failure (2); cancer (2);
infection other than respiratory (1); and
unknown (2). The number of deaths occurring in each age group (Box 1) as a proportion of total deaths did not differ
significantly to that reported for Indigenous
people in the NT for 2004 (χ2 = 2.5; df = 3;
P = 0.468).14 The all-cause mortality rate for
the cohort was significantly lower than that
reported for Indigenous people in the NT,
and remained so if it was assumed that the
individual with unknown date of death died
before 31 December 2004 (Box 1), but was
significantly higher than for non-Indigenous
people aged 15 years or older in the NT
(SMR, 2.11; 95% CI, 1.42–3.03).
Trends in mortality (for people aged 25
years or older) since 1980 in the NT are
shown in Box 2.8 Mortality at the Utopia
community was substantially lower than for
Indigenous people in the NT as a whole, but
somewhat higher than for non-Indigenous
people in the NT.
CVD mortality and hospitalisation
Of eight deaths from CVD, there were five
heart attacks, two strokes, and one case of
bacterial endocarditis. Six of the eight CVD
deaths were among people aged 45 years or
older. For people aged 25 years or older, the
CVD mortality rate for the UHS cohort was
lower than that reported for Indigenous
people in the NT (Box 1) and not significantly different to that for non-Indigenous
people (SMR, 1.29; 95% CI, 0.56–2.54).8
The age-standardised Indigenous CVD mortality rate for the NT, Western Australia,
South Australia and Queensland was 421
per 100 000 person-years (SMR, 0.69; 95%
CI, 0.30–1.37).17
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Trends in risk factor prevalence,
1988–1995
For the 8 years before the commencement
of the cohort study, there were no significant changes in the prevalence of obesity
(P = 0.125), diabetes (P = 0.907), hypertension (P = 0.983) or, for women, smoking
(P = 0.931) (Box 3). There were significant
reductions in the prevalence of impaired
glucose tolerance (P < 0.001), hypercholesterolaemia (P = 0.003) and smoking among
men (P = 0.034).

2 All-cause mortality in the Northern Territory since 1980 for Indigenous and
non-Indigenous people aged ⭓ 25 years8 and the Urapuntja Health Service
(UHS) cohort10

Mortality rate (per 100 000 person-years)

2600
2400
NT Indigenous people

2200
2000
1800
1600
1400

UHS cohort

1200
1000
800
600

NT non-Indigenous people

400
200
0
1980

1985

1990

1995

2000

2005

Year
◆

Data are indirectly standardised for age and sex using the UHS cohort as the reference population.

For the 277 people for whom we
reviewed hospital records, there were 35
hospital admissions with CVD as the primary cause (13.4 admissions per 1000
person-years). This was significantly lower
than for Indigenous people in the NT
(age-standardised hospitalisation rate with

CVD coded as the primary cause of admission among people 15 years or older in
2002–2004, 33.4 per 1000 person-years;
χ2 = 31.1; df = 1; P < 0.001) and similar to
that for non-Indigenous people in the NT
(14.8 per 1000 person-years; χ2 = 0.41; df =
1; P = 0.522).18

3 Prevalence of risk factors for the 1988 (n = 304) and 1995 (n = 296) Urapuntja
Health Service survey samples (participants aged ⭓ 15 years)
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Data are standardised for age and sex using the 1995 survey sample as the reference population. Error bars
represent upper 95% confidence limit. Asterisks indicate significant difference in prevalence (P < 0.05).
Risk factors were defined as follows: obesity, body mass index ⭓ 30 kg/m2; impaired glucose tolerance (IGT),
2 hour plasma glucose concentration on oral glucose tolerance test 7.8–11.0 mmol/L; diabetes, fasting plasma
glucose ⭓ 7.0 mmol/L and/or 2 hour plasma glucose ⭓ 11.1 mmol/L; hypercholesterolaemia, plasma
cholesterol ⭓ 5.5 mmol/L; hypertension, systolic blood pressure (BP) ⭓ 140 mmHg and/or diastolic
BP ⭓ 90 mmHg and/or antihypertensive medication.
◆
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Socioeconomic indicators
Based on data from the 2006 census, conventional socioeconomic indicators of
health were generally worse for the Utopia
community than for Indigenous people in
the NT: participation in the labour force (age
15–64 years), 29% v 52% for NT; gross
weekly income < $400 (age ⭓ 15 years),
86% v 72% for NT; households with more
than three residents per bedroom, 25% v
8% for NT; Year 12 completion (age ⭓ 15
years), 0 v 9% for NT; did not go to school
(age ⭓ 15 years), 21% v 7% for NT.12
DISCUSSION
For this decentralised community, successful prevention of diabetes and relatively low
rates of obesity, hypertension and smoking
up until 1995 are consistent with subsequent all-cause and CVD mortality rates
40%–50% lower than the NT average for
Indigenous adults. However, all-cause mortality rates for people aged 15 years or older
remain greater than for non-Indigenous
people.
In considering the precision of these comparisons with data published for the NT, we
note the different methods used to calculate
mortality rates. We have followed a group of
individuals over time and achieved a very
high rate of follow-up, giving what we
believe is an accurate and precise figure. In
estimating mortality rate for the NT, the
Australian Bureau of Statistics (ABS) uses
registered deaths of Indigenous people as
the numerator, and the estimated resident
population based on census data as the
denominator (see Methods). To account for
the differential mortality rates reported here,
the census would need to underestimate the
NT Indigenous population by at least 30%
(and by far more to account for the difference in CVD hospitalisation rates), but we
cannot exclude the possibility of a bias (of
unclear magnitude and direction) in the
reported NT data. However, the Indigenous
285
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mortality rate reported by the ABS for the
NT in 2000–2004 is similar to or less than
that observed in a cohort study of Aboriginal
adults living on centralised settlements over
the years 1987–1995 (1750 per 100 000
person-years). 10 Taken together, these
results suggest the lower than expected mortality rate observed here is a true reflection
of lower risk.
The relatively low rate of hospitalisation for
CVD (similar to that for non-Indigenous NT
residents) is consistent with the relatively low
prevalences of obesity, diabetes and smoking
(for women) observed in earlier surveys, but
may also indicate a degree of unmet need for
medical treatment. Nevertheless, the mortality rate from CVD in the UHS cohort was
lower than for Indigenous people in the NT
and, in age-standardised terms, not significantly greater than for non-Indigenous
people in the NT (although we note the
limited statistical power of these comparisons). Mortality from ischaemic heart disease
for Indigenous people in the NT has
increased since 1977, while mortality from
stroke has remained roughly constant.19
Conventional measures of employment,
income, housing and education did not
account for this health differential. The factors associated with the particularly good
outcomes here are likely to include outstation living, with its attendant benefits for
physical activity and diet and limited access
to alcohol, as well as social factors, including connectedness to culture, family and
land, and opportunities for self-determination.18,20-22 At the direction of the Health
Council, UHS conducts regular outreach to
homeland communities. This involves
extensive travel to deliver acute and chronic
care, and preventive activities, including
well persons’ health checks. We caution
against assumptions of expense associated
with supporting outstations, given the savings to health care systems when successful
primary prevention is achieved, and a
broader (positive) economic context of outstation living related to activities such as art,
food procurement and land management.23
A stereotype of outstation communities as
cultural museums that prevent health and
social gains for Aboriginal people5 is not
supported by the present evidence, nor is
forcible imposition of interventions on communities and the removal of freehold land
title from Aboriginal ownership.24 However,
mortality rates for these communities are
not yet equivalent to those for Australians
generally, and room for major improvements
286

in housing and other infrastructure and
service sectors remains.
In conclusion, we have documented an
example of better than expected health outcomes in an Aboriginal population in the NT,
and suggest that community-controlled social
and health care delivery factors contribute to
the relatively good health of this cohort.
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